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© Semiconductor device and soldering method employable in manufacturing the 



same. 



© A semiconductor chip (27) is soldered on an electrode plate (24) with a thermal relaxation plate (40) 
therebetween. The thermal relaxation plate has a frame member (41) made of covar or Invar and a plate member 
(42) made of copper. The plate member is inserted Into the window space defined in the frame member and is 
united with the frame member. 
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SEMICONDUCTOR DEVICE AND SOLDERING METHOD EMPLOYABLE IN MANUFACTURING THE SAME 



BACKGROUND OF THE INVENTION 



Field of the Invention 

The present invention relates to a semiconductor device and a soldering method for its manufacture, 
and particularly to improvement of a thermal stress relaxation member equipped to relax the thermal stress 
In a semiconductor chip and a method of soldering the semiconductor chip on a prescribed member using 
the improved thermal stress relaxation member. 



75 



so 



25 



30 



35 



40 



45 



Description of the Background Art 

As known well in semiconductor device manufacturing technology, there are many cases wherein a 
semiconductor chip formed with desired active regions is soldered on a prescribed member such as an 
electrode plate. Fig. 6 shows a partial section showing conventions] typical soldered structure of a 
semiconductor chip 9. As shown in Fig. 6, a heat diffusion plate 1, an insulating base piate 3. an electrode 
plate 5 and a thermal stress relaxation plate 7 are soldered consecutively by using solder layers 2. 4 and 6. 
The semiconductor chip 9 Is soldered on the thermal stress relaxation plate 7 through a solder layer 8. In 
case the semiconductor chip 9 is a power transistor, for example, the electrode plate 5 corresponds to a 
collector electrode plate. In addition, the other electrode plates for the semiconductor chip 9. that is. an 
emitter electrode plate and a base electrode plate ( not shown ) are connected to the semiconductor chip 9 

through metallic wires 10. , . 

Among these members, the thermal stress relaxation plate 7 is equipped in order to relax thermal 
stress generating within the semiconductor chip 9 during soldering process. In case the semiconductor chip 
9 is made of silicon and the metallic collector plate S Is made of copper, since coefficient of thermal 
expansion of the collector metallic piate S Is around five times as much as that of the semiconductor chip 9. 
difference between respective shrinking is great when these are cooled from high temperature conditions In 
soldering. Accordingly. H the thermal stress relaxation plate 7 Is not equipped, the thermal stress 
corresponding to this difference is directly applied to the semiconductor chip 9 to deteriorate electnc 
characters and strength thereof. Furthermore, the thermal stress relaxation plate 7 Is effective for relaxing 
thermal stress due to heat which is generated during electric current flow through the semiconductor chip 9. 

Since the thermal stress relaxation plate 7 is provided for these reasons, the thermal stress relaxation 
plate 7 must be made of material of which coefficient of thermal expansion Is comparatively similar to that 
of silicon. Besides since heat which generates during operation of the semiconductor chip 9 must be 
quickly transmitted to the heat diffusion plate 1. large thermal conductivity is necessary for the plate 7. 
Therefore, a molybdenum flat plate Is widely used as a conventional thermal stress relaxation plate 7. 

However, the molybdenum flat plate is formed by sintering and is very high in the cost, so that the cost 
of the semiconductor device equipped with the structure In Fig. B is also high 

in addition, as thermal conductivity of the molybdenum .s not so large, efficiency of transrmtting to the 
heat diffusion plate 1 the heat generating during operation of the semiconductor chip 9 is not so high. In 
other words, in case the molybdenum flat plate is used a* the thermal stress relaxation p ate 7. it Is difficult 
to reduce transient thermal resistance thereof. This problem turns out to be especially senous upon a 
transistorfor large electric power in which high speed switching operation is repeated 

In order to cope with such a problem, technology using a copper plate embedded with i carbon i fi bers s 
discSsedtn Japanese Patent Laying-Open Gazettes No. 58-32423 (1983) and No. £ "» 
technology, high thermal conductivity is secured by copper and coefficent of thermal expansion is lowered 

bY ^""n'order to suppress thermal expansion of the copper plate, a lot of carbon fibers must be 
embedded within the copper plate. On the occasion, local warpmg generates on the thermal stress 
I^Zh hU temperature soldering using hard solder. Actually. In the above- ndicated Gazette 
No 57-124459. it is described that when soldering is carried out above 700 C. the warping of the thermal 
stress relaxation plate suddenly Increases. 

In addition since the thermal conductivity and the electric conductivity of carbon fibers are low as 
.compared with'those of metal, if large quantity of carbon fibers is embedded, the total thermal conductivity 
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and the total electric conductivity of the are deteriorated. 
SUMMARY OF THE INVENTION 

6 

eJl^lSS! ^r^r^' 1, ? semiconductor d8V "» «mP*w (a) a conductive member having 
electric conductivity, (b) a first solder layer provided on the conductive member, (c) a composite plate 

SEZOy?? °" ^ I* S ° ld9r IayW 3nd C ° mpr,Sin9 (C " 1) * teast one fra ™ "iml-r mad?o7a flr t 
material and having a window space therein, and (c-2) a plate member made of a second material which is 

SVr,* 16 W ' nd0W Sp8Ce and 18 UnWed with *° fra ™ membB ' s ° «"» »» P^T member 
substantial y In contact with the first solder member through a first opening of the window space (d) a 

SS?«"?^ TT*' f 0Vld6d °" *• C ° mp0Slte p,ate memb8r 50 ** the com P° si te P'ate member is 
substantially in contact with the second solder member through a second opening of the window space and 

(e) a semiconductor chip provided on the second solder layer. The first material has a coefficient of thermal 
ST 0 " T? to ° r J e , SS **" m ° 9 MBS 8 C09ffident of thermaJ °*>™ion ° f *• semiconductor chip 
aCtam altoy! ' S S6,8Ct9d fr ° m ^ 9r ° UP COn5iSUn9 °' C0PP6r ' COpper aJuminum and 

The present invention also provides a thermal stress relaxation plate employable In a semiconductor 
device for relaxing a thermal stress in a semiconductor chip, comprising (a) at least one frame member 
so made of a first material and having a window space therein, and (b) a plate member made of a second 
material which is inserted Into the window space and Is unified with the frame member so that the plate 
member has two surfaces which expose at respective window openings of the window space, wherein the 
first material has coefficient of thermal expansion equal to or less than three times a coefficient of thermal 
expansion of the semiconductor chip, and the second material is selected from the group conslstlna of 
2S copper, copper alloys, aluminum and aluminum alloys. 

In an aspect of the present Invention, provided Is a method of soldering a semiconductor chip on a 
prescribed position, comprising the steps of (a) preparing a composite plate member comprising at least 
one frame member made of a first material and having a window space therein, and a plate member made 
of a second material which is Inserted Into the window space and Is unified with the frame member so that 
the plate member exposes at first and second openings of the window space, wherein the first material has 
a coefficient of thermal expansion equal to or less than three times a coefficient of thermal expansion of the 
semiconductor chip, and the second material is selected from the group consisting of copper, copper 
alloys, aluminum and aluminum alloys, (b) soldering the composite plate member on the prescribed position 
while making the first opening face to the prescribed position, and (c) soldering the semiconductor chip on 
the composite plate member while making the semiconductor chip face to the second opening. 

According to the semiconductor device of the present Invention, either of copper, aluminum, or their 
alloys is used as a plate member In the composite plate member, so that thermal conductivity and electric 
conductivity of the composite plate member is high as a whole. In addition, since a frame member Is made 
of an alloy having coefficient of thermal expansion three times as high as or less than that of a 
4a semiconductor chip to suppress thermal expansion of a plate member, a relaxation effect of the whole 
composite plate member against thermal stress of a semiconductor chip is large. As the composite member 
of the present Invention can be composed without Incorporating such materials as sintered molybdenum 
and carbon fibers, they are taw In cost and usable even under high soldering temperature conditions, in 
addition, according to the soldering method of the present Invention, a semiconductor device with the above 
45 characteristics can be obtained without complicate process. 

Accordingly, an object of the present Invention is to provide a low cost semiconductor device equipped 
with a thermal stress relaxation member which is high in thermal conductivity and electric conductivity and 
Is less In restriction on a soldering temperature. 

Another object of the present Invention Is to provide a method of soldering a semiconductor chip for 
so manufacturing such a semiconductor device. 

These and other objects, features, aspects and advantages of the present Invention will become more 
apparent from the following detailed description of the present Invention when taken In conjunction with the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a partial sectional view of a semiconductor device according to a preferred embodiment of the 
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present invention, 

Fig. 2 and Rg. 3 are a plane view and an elevation view of the semiconductor device In Rg. 1, 
respectively, 

Rg. 4 and Rg. 5 are perspective views of thermal stress relaxation plates with part taken away, and 
s Rg. 6 Is a partial sectional view showing conventional soldering structure. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Rg. 2 and 3 are a plane view and an elevation view showing external appearance of a semiconductor 

to device 100 according to a preferred embodiment of the present Invention, respectively. Rg. 1 is an 
enlarged partial sectional view along line H in Rg. 2. The semiconductor device 100 comprises a plurality 
of power transistor assemblies 20 schematically shown in Rg. 3 and a casing 50 receiving these 
assemblies 20. The casing 50 has a heat diffusion plate 80 made of copper as a bottom plate on which a 
resin side member 70 is fixed with an adhesive agent A resin lid 80 is fixed on the side member 70 so that 

is it covers upper opening of the side member 70. 

On the both edges of the casing 50. concaves 51 are formed. As shown In Rg. 1, at the bottom of each 
concave 51. a fitting hole 52 used for fixing the semiconductor device 100 to a desired position is provided. 
On the other hand, convexes 81 are provided on three positions of the lid 50. A nut 82 ( Rg. 1 ) is pressed 
Into the convex 81, and a bolt 85 is screwed into the nut B2 through an external electrode plate 83 and a 

20 washer 84. External wires such as bus bars are connected to the external electrode plate 83 through 
combination of the bolt 85 and the nut 82. Though not shown In Rg. 1-3, one edge of each external 
electrode plate 83 is bent and electrically connected through the lid 80 to an electrode Inside the power 
transistor assembly 20 In the casing 50. 

Fastening terminals 87 are installed on the top of the casing 50. and a control signal for the transistor 

25 assembly 20 is applied to the fastening terminals 87, and then transmitted to a control electrode in the 
assembly 20 through internal wiring not shown. A status in which part Is removed Is depicted in Rg. 1, but 
In order to protect from outside atmosphere the transistor assemblies 20 and each Internal wire, the 
transistor assemblies 20 are sealed with resin 51 Inside an Internal space of the casing 50. 

Each of the transistor assemblies 20 Is manufactured as follows ( refer to Rg. 1 ) : An Insulating base 

so plate 22 made of aluntoceramlcs is soldered on the heat diffusion plate 60 through a solder layer 21 . A 
collector electrode plate 24 made of copper is soldered on the center of the upper surface of the Insulating 
base plate 22 through a solder layer 23. On the top surface of this collector electrode plate 24. a thermal 
stress relaxation plate 40 is soldered through a solder layer 25. The structure of this thermal stress 
relaxation plate 40 will be described later In detail. 

35 On the thermal stress relaxation plate 40. a semiconductor chip 27 is soldered through a solder layer 
28. The semiconductor chip 27 Is formed by selectively doping Impurities Into a silicon substrate and Is a 
power transistor containing junctions between a plurality of active regions. 

On the top surface of the insulating base plate 22, an emitter electrode plate 32 made of copper Is 
soldered through a solder layer 31. Likewise, a base electrode plate 35 made of copper is soldered on the 

40 plate 22 through a solder layer 34. These emitter electrode plate 32 and base electrode plate 35 are 
connected to an emitter region and a base region of the semiconductor chip 27 through aluminum wires 33 
and 36 respectively. The other ones of the transistor assemblies 20 not shown In Rg. 1 also have the same 
structure, a plurality of the transistor assemblies 20 being connected each other through wiring and their 
output being led to the external electrode plates B3. 

45 Rg 4 Is a perspective view of the thermal stress relaxation plate 40 with part taken away. The thermal 
stress relaxation plate 40 comprises a rectangular frame member 41 and a rectangular plate member 42 
inserted into a window space W, defined by the frame member 41. The members 41 and 42 are united 
with each other to form the thermal stress relaxation plate 40. The frame member 41 is made of invar (an 
alloy consisting of Fe = 63.4%. Ni « 38%. Mn = 0.4% and C » 0.2% }. and the plate member 42 is 

so madeof copper. plat9 w may to 0Dta | n ed by rolling an assembly In which a copper plate 

is inserted into a rectangular Invar frame. Owing to this rolling, a gap between the frame member 41 and 
the plate member 42 disappears, so that the members 41 and 42 are unified. 

The top and bottom surface of the thermal stress relaxation plate 40 are substantially flat, and the plate 

65 member 42 is exposed through the upper and lower openings P, and P* of the window space W,. In 
addition, on each surface of the frame member 41 and the plate member 42, nickel plating Is applied for 
attaining tight soldering of the plate 40. Therefore, in case the thermal stress relaxation plate 40 Is mounted 
as shown in Rg. 1. the plate member 42 is substantially In contact with the solder layers 25 and 26. 
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The frame member 41 may be made of covar ( an alloy consisting of Hi = 23 - 30 %, Co = 30 - 17 %, 
Mn = 0.6 - 0.8 % and Fe = balance ) in place of Invar. In case the frame member 41 is made of the covar! 
nickel plating is also applied to the surface. In Table 1. thermal conductivity and coefficient of thermal 
expansion are shown for Invar, covar. copper and silicon, respectively. Besides these values are shown also 
5 for molybdenum for comparison with conventional technology. 



Table 1 





Thermal 
conductivity 


Coefficient of 
thermal expansion 


(W/mm*C) 


(10-*/ *C) 


invar 


0.016 


5.5 


Covar . 


0.017 


5.1 


Copper 


0.39 


17.1 


Silicon 


0.1 e 


3.5 


Molybdenum 


0.13 


5.0 



As understood from Table 1 , the thermal conductivity of copper which is used for the plate member 42 
is three times as large as that of molybdenum. Besides though not shown in Table 1, copper is extremely 

25 high in electric conductivity. Accordingly, the thermal conductivity and the electric conductivity in an 
orthogonal-to-plane direction Z direction in Fig. 4 ) through the plate member 42 become extremely high in 
the thermal stress relaxation plate 40. Therefore, not only heat transmission during soldering is made 
favorable, but also transient thermal resistance during an electric current flows through the semiconductor 
chip becomes less. As a result, the plate 40 can be satisfactorily used for a high speed switching transistor 

30 for large power use. 

On the other hand, since the plate member 42 is made of the same material, copper, as that of the 
collector electrode plate 24 and its coefficient of thermal expansion around five times as high as that of 
silicon, thermal stress due to difference of the coefficient of thermal expansion between the collector 
electrode plate 24 and the semiconductor chip 27 cannot be relaxed only by the plate member 42. 

35 However, as the coefficient of thermal expansion of invar or covar, which is the material of the frame 
member 41, is approximately the same as silicon, thermal expansion In tfltra-plane direction ( an X-Y 
direction ) of the plate member 41 can be suppressed by the frame member 41 . More particularly, the 
coefficient of thermal expansion In the X- Y plane is around 6.0 x 10~ 6 / * C as a whole In the thermal stress 
relaxation plate 40. Though the thermal expansion in the Z direction of the plate member 42 increases 

<o owing to the suppression of the thermal expansion in the X-Y plane, overall expansion of the plate member 
42 in the Z direction does not result In causing stress within the semiconductor chip 27 and, therefore, this 
phenomenon causes no practical problems. 

That Is to say, the thermal stress relaxation plate 42 Is formed as a composite plate member consisting 
of the frame member 41 and the plate member 42, so that the members 41 and 42 meet the first 

45 requirement, I.e., improvement of the thermal conductivity and the electric conductivity, and the Second 
requirement, Le., keeping the coefficient of thermal expansion lower, respectively. In addition, different from 
the conventional technology In which organic materials such as carbon fibers are embedded within a copper 
plate, the thermal stress relaxation plate 40 is composed as a combination of metals and alloys. 
Accordingly, the coupling surface between the members 41 and 42 in the thermal stress relaxation plate 40 

50 is stable and usable at a comparatively high temperature to allow soldering with hard solder. Besides there 
Is also no lowering of the electric conductivity due to embedding great quantity of the carbon fibers. 

Fig. 5 is a perspective view of a thermal stress relaxation plate according to another preferred 
embodiment of the present Invention, in which part thereof Is taken away. This thermal stress relaxation 
plate 43 is a composite plate member in which rectangular grid-like frame members 44 and 46 having the 

65 same conffgratlon each other are mutually arranged in parallel, and a plate material 45 Is inserted between 
them. Also In this example, the frame members 44 and 46 are made of Invar or covar, and the plate 
member 45 is made of copper. 

The thermal stress relaxation plate 43 may be obtained from preparing an assembly in which a copper 
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flat plate Is sandwiched between one pair of grid-like invar frames or covar frames and rolling Ws 
assembly. Each surface of the frame members 44 and 46 and the plate member 45 « mckel-plated as that 
of the thermal stress relaxation plate 40. .... ^, ^ 

The plate member 45 has a center portion 45a extending In an X-Y plane d rectlon and matrx 
arrangements of convexes 45b and 45c projecting up-and -downward from the portion 45 a, respecfcvely. In 
the matrix arrangement of window spaces W 2 defined by the frame members 44 and 46, the > 45 b 
exposes through the bottom openings Q, and the other convexes 45c ' ^^°£22 

02 Accordingly. In each of the window spaces W 2 . the plate member 45 extends from the bottom opening 
£ i£ wXw SP ace W 2 to the top opening Qa. so that thermal conductivity and electric onduMy n 
the Z direction are secured by the plate member 45 as the case of the thermal stress relaxation plate 40 n 
addition, when the thermal stress relaxation plate 43 Is used'in place of the thermal stress relaxation plate 
40 in Fig. 1. the plate member 45 substantially contacts with the solder layers 25 and 28. 

Thermal expansion In the X-Y plane direction within the thermal stress relaxation plate 43 Is limited 
substantially by the coefficient of thermal expansion of the flame members 44 and 46. Therefore Mhls 
mermal stress relaxation plate 43 also possesses favorable properties of thermal conductjv.ty. electric 

"tnceTrrS? SlT^er are considerably lower In price compared to that of molybdenum, the 
semLnduIXice 100 manufactured using the thermal stress relaxation plate 40 or 43 Is also lower In 

^n the following, materials usable for a thermal stress relaxation plate In the present invention are 
furthermore discussed. To begin with, as regards to characteristics required for the frame members ,41 44 
arwl 46? ft is necessay for their coefficients of thermal expansion to be comparatively near to that of the 
semiconductor chip 27 What a range of coefficient of thermal expansion Is allowed depends on soldenng 
Z££Z t^o^L of thermal expansion Is equa. to or .ess than three times me , coeffictent of 
thermal exoansion of the semiconductor chip 27. a practical thermal stress relaxation effect can be 
Sed.7™ the semiconductor chip 27 Is made of siHcon. ft Is understooc Uron , Table ,1 M« ** 
with "he coefficient of thermal expansion equal to or less than around 10.5 x 1 tr* / C which Is three times 
35 x 10-* may be used as the frame member capable of suppressing Inherent thermal expansion of 
coooer Invar and covar used In the preferred embodiments meet the requirement, as seen from Table 1. 
ZF^XZZJZ ?the requirement may be employed as the materials of the frame members 41 . 

44 On tte other hand, high thermal conductivity and.electric conductivity is required for the plate member 
42 £ a materia, selected among copper, copper alloys aluminum and a, = m dloy is 

employable for plate members 42 and 45. Thermal conductivity of aluminum is 0.24 W/mm C wing 
35 a3d Wee that of molybdenum. On the other hand, as an example of a usable copper alloy, there s 
copper ZZZ S 15 - 0.20 % tin. Its thermal conducMy being 0.35 W/mm C. Further as an exampie 
of an aluminum alloy usable for the plate members 42 and 45. mere Is aluminum ^ning 1-2 % s.ncon 

The present Invention Is also appllable for soldering a semiconductor chip made of a semiconductor 
nJS 5hT*« ! Scon such as GaAs.and for all semiconductor devices In which semiconductor chips 

* ** Z^XT^^V^ invention, a composite p.ate member composed of a 
plate membrhavi^ conductivity and high electric conductivity and a frame member with 

ScTenTof theS Mansion comparatively close to a semiconductor chip Is used as a mermal stress 
Tn miZr Jnd ttase member can be made without using costly materials. Accordmgly, a 

, 5 Sc^du^^ stress re,axa«on member having high thermal conduct and 

W9h |n^^^ - «* mB «™» stress relaxaHon member 

— •» w •»<-— solderin9 *« * Q allowab,e ,imil of ^ 

^llln^^^^ has been described and Illustrated in detail, it Is dearly understood that 

ZZl^VXLt invention should be Hmited only by the terms of the appended claims. 
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1. A semiconductor device comprising; 

(a) a conductive member having electric conductivity; 
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(b) a first solder layer provided on said conductive member; 

(c) a composite plate member provided on said first solder layer and comprising; 

(c-1) at least one frame member mae of a first material and having a window space therein; and 
(c-2) a plate member ma© of a second material which Is inserted Into said window space and is united with 
6 said frame member so that said plate member is substantially in contact with said first .solder member 
through a first opening of said window space; 

(d) a second solder member provided on said composite plate member so that said composite plate 
member is substantially in contact with said second solder member through a second opening of said 
window space; and 

io (e) a semiconductor chip provided on said second solder layer; 

wherein said first material has a coefficient of thermal expansion equal to or less than three times a 
coefficient of thermal expansion of said semiconductor chip, and said second material is selected from the 
group consisting of copper, copper alloys, aluminum and aluminum alloys. 

2. The semiconductor device of claim 1, wherein; 

1$ said frame member has only one window space; and 

said plate member is a flat plate member Inserted Into said only one window space. 

3. The semiconductor device of claim 1 , wherein; 
said at least one frame member comprises; 

(c-1 a) a first frame member having a plurality of first windows therein; 
20 (c-1b) a second frame member having a plurality of second windows therein and arranged In parallel with 
said first frame member across a gap so that said plurality of first windows are aligned with said plurality of 
second windows, respectively; and 
said plate member comprises; 

(c-2a) a center portion Inserted into said gap; 
25 (c-2b) a plurality of first convex portions projecting from said center portion into said plurality of first 
windows; and 

(c-2c) a plurality of second convex portions projecting from said center portion Into said plurality of 
second windows. 

4. A semiconductor device of claim 3. wherein; 

30 said plurality of first windows are arranged in a matrix array; and 
said plurality of second windows are also arranged in a matrix array. 

5. The semiconductor device of claim 1 , wherein; 

said first material is selected from the group consisting of invar and covar, 
0. The semiconductor device of claim 5, wherein; 
as nickel plating is applied to respective surfaces of said composite plate member facing to said first and 
second solder layers. 

7. The semiconductor device of claim 1, wherein; 
said conductive member is an electrode plate for said semiconductor chip. 
B, The semiconductor device of claim 7, further comprising; 
40 (f) a heat diffusion plate on which said conductive member Is soldered through an insulating plate. 

9. The semiconductor device of claim 8, wherein; 

said composite plate member serves as a thermal stress relaxation plate for relaxing a thermal stress In 
said semiconductor chip. 

10. A thermal stress relaxation plate employable in a semiconductor device for relaxing a thermal stress In a 
45 semiconductor chip, comprising 

(a) at least one frame member made of a first material and having a window space therein; and 

(b) a plate member made of a second material which is Inserted into said window space and is unitied with 
said frame member so that said plate member has two surfaces which expose at respective window 
openings of said window space; 

so wherein said first material has coefficient of thermal expansion equal to or less than three times a coefficient 
of thermal expansion of said semiconductor chip, and said second material is selected from the group 
consisting of copper, copper alloys, aluminum and aluminum alloys. 

11. The thermal stress relaxation plate of claim 10, wherein; 
said frame member has only one window space; and 

55 said plate member is a flat plate member inserted Into said only one window space. 

12. The thermal stress relaxation plate of claim 10, wherein; 
said at least one frame member comprises; 

(a-1) a first frame member having a plurality of first windows therein; 

7 
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(a-2) a second frame member having a plurality of second windows therein and arranged in parallel with 
laid IH So member across a gap so that said plurality of first windows am aflgned w,th sa,d plurality of 
second windows, respectively; and 
said plate member comprises; 

ImTfmv <* """" ""*"" proi " ,lns Mkl po *" "* ,aW P " ,^ * U,, °* 

second windows. 
10 13. The thermal stress relaxation plate of claim 12. wherein; 

said first material Is selected from the group consisting of Invar and covar. 
14. The thermal stress relaxation plate of claim 13, wherein; u 
nickel plating is applied to respective surfaces of said frame member and said plate member. 
T A meld of soaring a semiconductor chip on a prescribed position, comprising the steps of: 

mSm made of a second material which is inserted into.said window space and .s unl ed wrth said 
member so that said plate member exposes at first and second openings of sad window space. 
wSin 2ft* material has a coefficient of thermal expansion equal to or less than three times a 
« coefSert of iial expansion of said semiconductor chip, and said second materia, is selected from 
fh« nnnoi^inn of coDDer copper alloys, aluminum and aluminum alloys; 
T) S ™ZS » I^M. » rid pros*** «• - «* -P"* 

k^sss* - - >» — ' — ^ - ' e, " lcorate,o, 

25 chip face to said second opening. 

16. The method of claim 15, wherein; 

*,#£3££?S?- - « — - ■ — 01 saM — * — * 

<a-2> inserting said plate into a window of said frame; and 
3 o (a-3) roCsaid plate together with said frame to obtain said composrte plate member. 

17. The method of claim 16, wherein; ^ . h ™** 
said first material is selected from the group consisting of Invar and covar. 

1 8. The semiconductor device of claim 17, wherein; 

nickel plating is applied to respective surfaces of said composite plate member. 
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FIG. 2 
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FIG. 4 
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© Semiconductor device and soldering method employable In manufacturing the same. 



© A semiconductor chip (27) is soldered on an plate member (42) made of copper. The plate mem- 
electrode plate (24) with a thermal relaxation plate ber is Inserted into the window space defined in the 
(40) therebetween. The thermal relaxation plate has frame member and is united with the frame member, 
a frame member (41) made of covar or invar and a 
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